The interactions between the nervous system and the immune system are multiple and complex. Exposure of either live attenuated IHNV or culture medium used to grow the virus elicited strong 1 1 3 olfactory responses and followed a dose-dependent pattern characteristic of activation of 1 1 4 5 olfactory receptors (Figure 2A ). Both the virus and the culture medium elicited highly sensitive 1 1 5 olfactory responses, which could be detected up to a 1:10 5 dilution by electro-olfactogram 1 1 6 (EOG). However, IHNV elicited greater olfactory responses than medium at the 1: 100 dilution. Differences in the slopes of the linear dose responses also suggested activation of a different 1 1 8 receptor set for each stimulus. Thus, we performed cross adaptation experiments in which the 1 1 9
OO was continuously saturated with IHNV (adapted stimulus), and then measured olfactory 1 2 0 responses to IHNV (self-adapted control) or a mix of IHNV with medium by EOG (see material 1 2 1 and methods for details). We repeated the same experiment saturating the OO with medium and 1 2 2 then measuring responses to medium alone or the IHNV and medium mix. If IHNV and medium 1 2 3 activate different receptors, we would expect that OO saturated with IHNV will have a smaller 1 2 4 olfactory response to a concentrated solution of IHNV due to fewer IHNV receptors available for 1 2 5 activation. In turn, we would expect a greater response for the mix of IHNV and medium since 1 2 6 medium-specific receptors but no IHNV-specific receptors would be available for activation. In 1 2 7 agreement, cross-adaptation odorant assays showed that, after saturation of olfactory receptors 1 2 8 with the adapting solution, normalized self-adapted controls had significant lower responses (26-1 2 9 40 %) than the mixture of live attenuated IHNV and culture medium ( Figure 2B ), which implied 1 3 0 different activation of receptors by the virus and medium, respectively. Since we hypothesized that viral detection is TrkA receptor-mediated, we expected a decrease of 1 3 2 olfactory responses after nasal exposure to TrkA inhibitor AG879. Inhibition curves showed that inhibition of olfactory responses by the drug was stronger for the virus than the medium, with an 1 3 6 inhibition of 50% of olfactory responses (EC50) by AG879 of 10 -6.3 M, and 10 -6 M for virus and 1 3 7 medium respectively. Inhibitory curves also showed hormesis at 10 -7 M for the virus but not for 1 3 8 the medium, implying a positive effect of the drug for virus detection at very low concentrations. Combined, these experiments demonstrate the rainbow trout is able to smell viruses via TrkA A  h  u  j  a  ,  G  .  ,  I  v  a  n  d  i  ć  ,  I  .  ,  S  a  l  t  ü  r  k  ,  M  .  ,  O  k  a  ,  Y  .  ,  N  a  d  l  e  r  ,  W  .  ,  a  n  d  K  o  r  s  c  h  i  n  g  ,  S  .  I  .  (  2  0  1  3  )  .  Z  e  b  r  a  f  i  s  h  c  r  y  p  t  n  e  u  r  o  n  s  3  4  8   p  r  o  j  e  c  t  t  o  a  s  i  n  g  l  e  ,  i  d  e  n  t  i  f  i  e  d  m  e  d  i  o  d  o  r  s  a  l  g  l  o  m  e  r  u  l  u  s  .  S  c  i  e  n  t  i  f  i  c  r  e  p  o  r  t  s  3  .  3  4  9   A  h  u  j  a  ,  G  .  ,  N  i  a  ,  S  .  B  .  ,  Z  a  p  i  l  k  o  ,  V  .  ,  S  h  i  r  i  a  g  i  n  ,  V  .  ,  K  o  w  a  t  s  c  h  e  w  ,  D  .  ,  O  k  a  ,  Y  .  ,  a  n  d  K  o  r  s  c  h  i  n  g  ,  S  .  I  .  (  2  0  1  4  )  .  K  a  p  p  e  3  5  0   n  e  u  r  o  n  s  ,  a  n  o  v  e  l  p  o  p  u  l  a  t  i  o  n  o  f  o  l  f  a  c  t  o  r  y  s  e  n  s  o  r  y  n  e  u  r  o  n  s  .  S  c  i  e  n  t  i  f  i  c  r  e  p  o  r  t  s  4  ,  4  0  3  7  .  3  5 micrograph showing a crypt neuron in control trout olfactory epithelium (I) and a crypt neuron 5 1 7 undergoing cell death in nasal IHNV treated rainbow trout 15 min after nasal vaccination (J). way ANOVA and a Tukey post hoc analysis test were performed to identify statistically 5 2 8 significant differences among groups. P < 0.05. inhibition of olfactory responses was achieved at concentrations of the drug >10 -5 M. Paired t-test 5 5 8 showed significant differences (p < 0.05) between EC 50 . Immunofluorescence staining rainbow trout OO (E) and OB (F) treated with AG879 + IHNV showing conservation of aa at sites previously described to be critical for NGF binding to TrkA. 
